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DETAILED ACTION 
Claim Rejections - 35 USC § 112 

1. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

2. Claim 9 is rejected under 35 U.S.C 1 12, second paragraph, as being indefinite for failing 
to particularly point out and distinctly claim the subject matter which applicant regards as the 
invention. 

Claim 9 recites "said optimal prechirp" in line 1 of the claim. There is insufficient 
antecedent basis for this limitation in the claim because claim 1 on which it depends does not 
recite an "optimal prechirp." Examiner respectfully notes that claim 9 may depend on claim 4 
instead. 

Claim Rejections -55 USC §102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

4. Claims 20, 21, and 24 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Ishikawa et al. (US 5,717,510 A). 

Regarding claim 20, Ishikawa et al. disclose an optical transmitter for a WDM network 
(Figures 16, 22, and 47-49) comprising: 
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means for generating an optical signal by intensity modulating a data signal and 
launching same over an optical transmission medium (i.e., intensity modulator 107 in Figure 22, 
part of an optical transmitter such as shown in Figure 47; column 18-67; column 19, lines 1-5); 

a phase modulator 108 for phase-modulating the optical signal with a prechirp signal 
(column 18, lines 65-67; column 19, lines 1-15); 

a controller (such as transmission characteristic measurement element 105 in Figures 16 
and 47-49) for receiving a signal degradation factor indicative of the degradation of the optical 
signal along the transmission medium and adjusting the prechirp signal accordingly (column 16, 
lines 53-65; column 18, lines 13-67; column 19, lines 1-21; column 21, lines 52-59). 

Regarding claim 21, Ishikawa et al. disclose that the phase modulatorl08 is a single- 
ended waveguide section for routing the optical signal while applying the prechirp signal on an 
electrode placed along the waveguide (Figure 22; column 18, lines 18-67; column 19, lines 1-5), 

Regarding claim 24, Ishikawa et al. disclose that means for generating is a Mach-Zehnder 
modulator for routing a continuous wave (CW) along two waveguides and applying the data 
signal on an electrode along one of the waveguides (see Mach-Zehnder modulator 107 in Figure 
22). 

Claim Rejections - 35 USC §103 
5. The following is a quotation of 35 U.S.C 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 
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6. Claims 1-7 and 15-19 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ishikawa et al. in view of Swanson et al. (US 6,433,904 Bl). 

Regarding claim 1, Ishikawa et al. disclose a method for optimizing quality of a data 
signal transmitted over an optical WDM network (Figures 16, 22, and 47-49), comprising: 

generating, at a transmit site an optical signal, by intensity modulating the data signal 
over an optical carrier (using intensity modulator 107 shown in Figure 22); 

phase modulating the optical signal with a prechirp signal (using phase modulator 108 in 
Figure 22; column 18, lines 64-67; column 19, lines 1-5; column 21, lines 42-59); 

transmitting the optical signal from the transmit site to a receive site (as shown in Figure 
47, for example); 

recovering the data signal from the optical signal at a receive site (using optical receiver 

103); 

determining a degradation factor indicative of the distortion suffered by the optical signal 
between the transmit and the receive sites (using transmission characteristic measurement 
element 105); and 

controlling the amplitude of the prechirp signal with the degradation factor (column 16, 
lines 53-65; column 18, lines 13-67; column 19, lines 1-21; column 21, lines 52-59). 

Although Figures 16, 22, and 47-49 do not specifically show wavelength division 
multiplexing, Ishikawa et al. further disclose that the system may be a WDM network (see 
column 19, lines 10-12, and Figure 65 and column 26, lines 45-59, for example). 
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Regarding claim 15, as similarly discussed above with regard to claim 1, Ishikawa et al. 
disclose a method for optimizing quality of a plurality of data signals transmitted over an optical 
WDM network, comprising, for each data signal (Figures 16, 22, and 47-49): 

generating, at a transmit site, a respective optical signal, by intensity modulating a 
respective data signal over an associated optical carrier (using intensity modulator 107 shown in 
Figure 22); 

phase modulating the respective optical signal with a respective prechirp signal (using 
phase modulator 108 in Figure 22; column 18, lines 64-67; column 19, lines 1-5; column 21, 
lines 42-59); 

transmitting the respective optical signal from the transmit site to a receive site (as shown 
in Figure 47, for example); 

recovering the respective data signal from the respective optical signal at the receive site 
(using optical receiver 103); 

determining a respective degradation factor indicative of the distortion suffered by the 
respective data signal between the transmit and the receive sites (using transmission 
characteristic measurement element 105); and 

controlling the amplitude of the respective prechirp signal with the degradation factor 
(column 16, lines 53-65; column 18, lines 13-67; column 19, lines 1-21; column 21, lines 52-59). 

Again, although Figures 16, 22, and 47-49 do not specifically show wavelength division 
multiplexing, Ishikawa et al. further disclose that the system may be a WDM network (see 
column 19, lines 10-12, and Figure 65 and column 26, lines 45-59, for example). 



Application/Control Number: 09/927,680 Page 6 

Art Unit: 2633 

Regarding both claims 1 and 15, Ishikawa et al. do not specifically disclose generating an 
FEC encoded optical signal. However, Swan son et al. teach an WDM optical communications 
system related to the one disclosed by Ishikawa et ah including determining a degradation factor 
of signals at the receiving end and providing feedback based on the degradation factor (Figures 3 
and 6). Swanson et al. further teaches generating an FEC encoded optical signal (column S, lines 
3-9 and lines 65-67; column 6, lines 1-5; and column 9, lines 20-52). 

Regarding claims 3 and 17 in particular, Swanson et al. discloses that the step of 
determining a degradation factor comprises FEC decoding each the respective optical signal and 
counting a respective number of errors corrected in each the data signal (column 9, lines 20-52). 

Regarding claims 1, 3, 15, and 17, it would have been obvious to a person of ordinary 
skill in the art to generate FEC encoded optical signals as taught by Swanson et al in the method 
disclosed by Ishikawa et al. in order to provide a signal that can better overcome the effects of 
dispersion during transmission (Swanson et al., column 5, lines 65-67; column 6, lines 1-5) and 
that can be used to provide a measurement of degradation (such as a bit error rate) at the 
receiving end of the system (Swanson et al., column 9, lines 20-52). Ishikawa et al. already 
disclose that the transmission characteristic measuring section measures bit error rates to 
determine information for the feedback control signals (column 12, lines 41-57). 

Regarding claim 2, Ishikawa et al. discloses that the phase modulating step includes 
modulating the optical signal with an independent phase modulation signal over the intensity 
modulation signal (Figure 22; column 18, lines 64-67; column 19, lines 1-5), 

Regarding claim 16, Ishikawa et al. disclose that the step of transmitting includes 
multiplexing all the respective optical signals into a WDM signal at the transmit site, launching 
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the WDM signal towards the receive site and demultiplexing the WDM signal at the receive site 
to obtain the respective optical signals (Figures 8 and 65; column 26, lines 45-61). 

Regarding claims 4 and 1 8, Ishikawa et al. further disclose that the controlling the 
amplitude of the prechirp signal comprises 

transmitting each the respective degradation factor from the receive site to the transmit 
site (over the "control signal feedback" path as shown in Figure 47); 

processing each the respective degradation factor into a respective control signal of an 
optimal prechirp (column 16, lines 53-58; column 19, lines 17-21); and 

synchronizing the respective control signal with the respective optical signal (Ishikawa et 
al. disclose that the controlling the prechirp includes applying phase modulation in 
coordination/synchrony with the pulses of the optical signal; column 18, lines 13-67; column 19, 
lines 1-5). 

Regarding claims 5 and 1 9, Ishiakawa et al. disclose that the degradation factor is 
transmitted over a respective telemetry feedback link (i.e., the "control signal feedback" path as 
shown in Figure 47). 

Regarding claims 6 and 7, Ishikawa et al. disclose transmitting the degradation factor 
over a feedback channel that may be considered an "optical service channel" (since it is a signal 
containing information for servicing/optimizing the system) or a "data communication channel" 
(since it is a signal containing data). Examiner respectfully notes that the claims do not recite any 
further specific details regarding "an optical service channel" or "a data communication 
channel." 
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7. Claims 12-14 are rejected under 35 U.S.C. 103(a) as being unpatentable over Ishikawa et 
al. in view of Swanson et al. as applied to claims 1, 3, and 4 above, and further in view of 
Alferness et al. (US 5,627,915 A). 

Regarding claims 12-14, Ishikawa et al. in view of Swanson et al. suggest an optical 
communications method as discussed above with regard to claims 1, 3, and 4, including a 
transmit site and a receive site. They do not specifically disclose optical switches. However, 
optical networks are well known in the art. Alferness et al. in particular teach such a network 
(Figure 2), including optical communications between first and second optical switches 10 as 
data is transmitted across large distances. Regarding claims 12-14, it would have been obvious to 
a person of ordinary skill in the art to have the receive site and/or the transmit site in the method 
already described by Ishikawa et al. in view of Swanson et al. comprise optical switch nodes 
such as taught by Alferness et al. in order to provide optimized prechirped signals between the 
nodes of a large optical network., especially since signals are more likely to deteriorate when 
transmitted across large distances. 

8. Claims 22 and 23 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ishikawa et al. 

Regarding claim 22, Ishikawa et al. disclose a system as discussed above with regard to 
claims 20 and 21 including a phase modulator. They do not specifically disclose a variable gain 
electrical amplifier, but Examiner notes that they do disclose that "the prechirping amount a can 
be varied continuously by varying the voltage being applied to the phase modulator 108" 
(column 19, lines 1-2). Variable gain electrical amplifiers are well known circuit elements in the 
art, and it would be well understood in the art that this function of varying the amplitude of the 
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electrical signal input to the phase modulator (as disclosed by Ishikawa et al.) may be easily 
provided by a variable gain electrical amplifier. It would have been obvious to a person of 
ordinary skill in the art to specifically include a variable gain electrical amplifier in the system 
disclosed by Ishikawa et al. as a readily available and simple way to implement the varying of 
the electrical signal amplitude already specifically disclosed. 

Regarding claim 23, Ishikawa et al. disclose that the variably amplified electrical signal is 
synchronized with the data clock. Specifically, Ishikawa et al. disclose that the controlling the 
prechirp includes applying phase modulation in coordination/synchrony with the pulses of the 
optical signal (column 18, lines 13-67; column 19, lines 1-5). 

9, Claims 9-1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over Ishikawa et 
al. '5 10 in view of Swanson et al. as applied to claims 1 , 3, and 4 above, and further in view of 
Ishikawa et al. '637 (US 5,917,637 A; hereafter referred to as "Ishikawa et al. '637" in order to 
distinguish the reference from Ishikawa et al. '510). 

Regarding claims 9-1 1, as well as the claims may be understood with respect to 35 
U.S.G 1 12 discussed above, Ishikawa et al. '510 in view of Swanson et al. describe a system as 
discussed above with regard to claims 1,3, and 4 including determining an optical prechirp. 
Ishikawa et al. '510 in view of Swanson et al. do not further specifically suggest storing the 
optimal prechirp in memory. 

However, Ishikawa et al. '637 teach an optical communications system (Figure 1) related 
to the one described by Ishikawa et al '510 in view of Swanson et al. including control means 10 
that controls a prechirp signal from bias circuit 6 (column 3, lines 50-52; column 6, lines 1-43). 
Ishikawa et al. '637 further teach storing a calculated desired prechirp signal (which is in the 
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form of a "bias current" signal in the system taught by Ishikawa et al. '637 and referred to as 
such in their specification) in memory (Figure 10; column 6, tines 54-65). 

It would have been obvious to a person of ordinary skill in the art to include storing the 
optimal prechirp as taught by Ishikawa et al. '637 in the method described by Ishikawa et al. 
*5 10 in view of Swanson et al. in order to preserve the calculated desired prechirp control signals 
and thereby continue to maintain the desired level of prechirp, especially if the optimal signals 
are only determined periodically (periodic adjustment is disclosed by Ishikawa et al. '510 in 
column 19, lines 22-27). 

Regarding claim 10, Ishikawa et al. '510 disclose that the optimal prechirp is used for the 
life of the optical signal (column 14, lines 45-52; column 17, lines 7-14; column 19, lines 22-27). 

Regarding claim 11, Ishikawa et al. '510 disclose that the optimal prechirp is reassessed 
as desired during the life of the optical signal (column 19, lines 22-27). 
10. Claim 25 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ishikawa et al. 
'510 in view of Ishikawa et al. '637. 

Regarding claim 25, Ishikawa et al. '510 disclose an optical transmitter as discussed 
above with regard to claim 20 including means for controlling and adjusting the prechirp signal 
(i.e., transmission characteristic measurement element 105. They further disclose that this 
element generally includes a microprocessor/CPU with means for converting the degradation 
factor into the prechirp signal (since they disclose determining a degradation factor and using it 
to control the prechirp, see also column 17, lines 7-22). 

Ishikawa et al. '510 do not specifically disclose a memory for storing an optimal level of 
the prechirp signal. 
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However, again, Ishikawa et al. '637 teach an optical communications system (Figure 1) 
related to the one described by Ishikawa et al. '510 in view of Swanson et al. including control 
means 10 that controls a prechirp signal from bias circuit 6 (column 3, lines 50-S2; column 6, 
lines 1-43). Ishikawa et al. '637 further teach that control means 10 comprises a microprocessor 
including means for calculating a prechirp signal, and means for storing a calculated desired 
prechirp signal (which is in the form of a "bias current" signal in the system taught by Ishikawa 
et al. '637 and referred to as such in their specification) in memory (Figure 10; column 6, lines 
54-65). 

It would have been obvious to a person of ordinary skill in the art to include a memory as 
taught by Ishikawa et al. '637 in the system disclosed by Ishikawa et al. '510 in order to calculate 
and preserve the calculated desired prechirp control signals and thereby continue to maintain the 
desired level of prechirp, especially if the optimal signals are only determined periodically 
(periodic adjustment is disclosed by Ishikawa et al. '510 in column 19, lines 22-27). 

Allowable Subject Matter 

11. Claims 26-35 are allowed. 

12. Claim 8 is objected to as being dependent upon a rejected base claim, but would be 
allowable if rewritten in independent form including all of the limitations of the base claim and 
any intervening claims. 

13. The following is a statement of reasons for the indication of allowable subject matter: 
Regarding claim 8, Ishikawa et al. '510 in view of Swanson et al, disclose a method as 

discussed above with regard to claims 1, 3, and 4, but the prior art including Ishikawa et al. '510 
and Swanson et al. does not specifically disclose or fairly suggest a method including the specific 
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combination of all the elements, steps, and limitations recited in claim 8 (and including all the 
limitations of the parent claims on which it depends), particularly wherein the optima! prechirp is 
determined according to a Q versus prechirp graph provided by measuring the quality factor Q of 
the optical signal at the receive she for a plurality of given prechirp levels, and selecting the 
optimal prechirp associated with a maximum Q on the graph. 

Regarding claim 26, Ishikawa et al. '510 generally discloses an optical transport system 
for optimizing the quality of an optical signal transmitted over an optical channel as discussed 
above including means for modulating an optical signal with a modulation prechirp signal (i.e., 
intensity modulator 107 and phase modulator 108 in Figure 22) and means for calculating a 
signal degradation factor and a corresponding value of the signal quality (i.e., transmission 
characteristic measurement element 105 in Figure 47). They further disclose means for 
modifying the prechirp signal as discussed above. However, the prior art, including Ishikawa et 
al '510, Swanson et al., and Ishikawa et al. '637, does not specifically disclose or fairly suggest 
a system including the specific combination of all the elements, functions, and limitations recited 
in claim 26, particularly including means for modifying a prechirp signal over a predetermined 
range of system operation so as to obtain a plurality of prechirp levels and corresponding values 
of the signal quality; means for storing the plurality of prechirp levels and corresponding values 
of the signal quality; and means for comparing and determining a maximum channel value of the 
signal quality, whereby an optimal channel prechirp corresponding to the maximum channel 
value of the signal quality is derived. 
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Conclusion 



14. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Christina Y. Leung whose telephone number is 571-272-3023. 
The examiner can normally be reached on Monday to Friday, 6:30 to 3:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examinees 
supervisor, Jason Chan can be reached on 571-272-3022. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is 571-272-2600. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 




